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(54) Title: X-RAY ABSORBING MATERIAL AND VARIANTS 

(54) HassaHHe H3o6peTenHH: PEHTTEHOnOrjIOnXAJOIipifi MATEPHAJI (BAPHAHTH) 
(57) Abstract 

The present invention relates to an X-ray absorbing material which can be used in medicine as well as in the production of special 
protection clothes, protection screens, housings, protection coatings and isolation materials. In a first embodiment, the material uses as a 
filler a poly-dispersed kneading-segregated mixture containing metallic particles having a size of between 10* 9 and I0" 3 m, wherein said 
particles are bonded to the surface of a textile base. The density of the material is defined by the relation qn = (0.01 - 0.20)qj» where is 
the density of the X-ray absorbing material as a whole while qp is the density of the material used for the particles of the X-ray absorbing 
filler. In a second embodiment, this invention uses as a filler the above-mentioned mixture though the particles are surrounded by the 
volume of a matrix made of a compound that solidifies under atmospheric pressure. The total mass of the poly-dispersed and segregated 
mixture is defined by the relation M - (0.05 - 0.5)m where M is the total mass of the X-ray absorbing poly-dispersed and segregated 
filler, while m is the equivalent mass of the filler material which is equal by its protection properties to the mass M. In a third 
embodiment, this invention uses as a filler the above-mentioned mixture though the particles are bonded to an intermediate substrate 
consisting of a textile base and surrounded by the volume of a matrix. 



«l m 

(57)Pe(|>epaT 

PcHTrcHonornamaiomHH MarepHaji moxct 6bm> HcnojiwoBaH b mcohuhhc, a Taxxe npH hsfotobjichhh shuxhthoh 
cneuojxoxjibi, 3aimmibix axpanoB, neperopoaoic, aaiuHTHbix noxpuTHH, roaraiiHOHHUX MaTcpaanoB. Ilo nepBOMy 
BapHamy H3o6pcTCHtu b xanecrBe HanojiHHTena HcnomayiOT ccrperHpoBaHHyio nyrcM nepcMeuiHBaHiu nojiHUHcnepc- r . 
Hyra cMecb, BKJHOHajoiuyio HacTHiud Meranna c puMepoM 10" 9 - 10" 3 m, ia4)HKCHpOBaHHUX Ha noBepXHOCTH TcxcnuibHOM 
ocHOBbi, a nnoTHOCTb MarepHana pernaMeHTHpoBaHa cooTHOineHHeM q H = (0,01 - 0,20)q M , rne: q H - iuiothoctb peirrrrHO- 
nornamatomero Ma-rep Han a b ucjiom; q w - ruiOTHOcn> MarepHana Macron pcHTreHonornamaiomcro HanojiHHTCJia. Ilo 
BTOpOMy BapHamy H3o6pereHRa b xanecrBC HananHmejia HcnaobsyioT Ty xe CMecb, wro h no nepBOMy BapHamy H30- 
6pcrcHHH, onHaxo MacTHUbi oxBaneHbi o6bewoM MaTpHuu, BbinojiHCHHOH H3 oTBepxnaiomerocfl npn aTMOcc})epHOM 
AaBjieHHH KOMnoHeHTa, a o6uiaa Macca cerperHpOBamiOH nanaoHcncpcHoil cmcch pernaMeHTHpoBaHa coothouichh* 
cm: M = (0,05 - 0,5)m, me: M - o6maa Macca cerpenipoBaHHOPo nojnuiHcnepCHoro pemreHononiamaiomero Hanoji- 
HHTcna; m - aKBHBajieifTHaa Macca MarcpHajia HanoJiHHrejia, paBHaa no 3aiHHTHbiM cBOHCTBaM Macce M. Ilo TperbCMy 
BapHamy H3o6peTCHH8 b KanecTBe h an on h htcji 51 Hcnanb3yiOT Ty xc CMecb, hto h no nepBOMy BapHamy H3o6pereHHH t 
OAHaxo qacTHuu 3a<}>HKCHpoBaHbi Ha npoMexyrcmHOM HOCHTene b bhuc TexcranbHOH ochobu, npH aroM hochtcjii> 
oxBancH o6t»mom MaTpHuu. 



HCKJIIOHHTEJIBHO flJM EfEJIEH HHOOPMAIJHH 



Koau, HcnoJBwyeMMe am 06 03Ha Henna crpaH-HJieHOB PCX Ha THTyjn>m>ix jracTax 6ponnop, b KOTopwx ny6jnt- 
KyioTca Me^AyHapoAHtie 3bhbkh b cooTBeTCTBHH c PCT. 
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PEHTTEHOnOrJIOIUAIOIIlHli MATEPHAJI (BAPHAHTfel). 

OSjiaCTb TCXHHKH 

5 H3o6peTCHHe othochtch k peHTreHOKOHTpacxHUM h peHTreH03amHTHMM 

MaxepnajiaM h moecct 6&rn» Hcnojn>30BaHo b McjQmHHe: b peHTreHOBCKoil 
annapaiype, npe,zma3HaHeHHoft juvl nnarH octhkh h o6cjie^oBaHH^ 6ojibhmx, b 
HacraocTH * jmsi Ha6mofleHHH 3a coctohhhcm 3naonpoTe30B, BHyrpeHHHX 
XHpyprHHecKHX hibob, jyw KOHTpan* coctohhhh nocjieonepaimoHHoro nojw c ijejiBio 

10 HCKJUOHeHiw BepoOTHOCTH ocTasjieHHH b opraHH3Me 6ojn>Horo xHpyprmecKoft 
caJi^encH , TaMnoHa hjih HHCTpyMeHTapiw, juw o6o3HaneHHH MecT o6jiyqeHHH npH 
pajraorepanHH h tji., a TaioKe npH H3roTOBJi chhh 3amirraoH cnenoaeHcm>i( 
4>apryKOB, xajiaTOB, aeHJieTOB, manoneic h T.n.), 3amHTHMx aKpaHOB , neperopoflox, 

3aiHHTHBIX nOKpBITHU , H3 O JIflUHOHHBIX MaTCpHSJIOB H T.n. 

15 

IIpejxraecTByiomHH ypoeenb tcxhhkh. 

H3BecTeH peHTreHonorjiomaiomHH MaTepnaji, HanpHMep no naTemy 
IllBeuHH N° 349366, 1960r., BKmoHaionmH HCKyccxBCHHyio mejiKOByio hhtb H3 
BHCK03BI, coflepacamyio b BHfle MexairaHecKOH npuMecH ot 15 no 65 Mac.% cyjiB^aT 
20 6apiw (BaSOO, oaHaxo BBeaeHHe nocjiejmero b TeKcnmBHyio ocHOBy MaTepnajia 
npHBOAHT k pe3KOMy yMeHBrnemno ero npoHHocm. 

H3BecTHBi peHTreHonorjiomaionxHe MaTepHajn>i, BunojiHeHHtie, HanpHMep, b 
bujxc HHTeii, b kotopmx b KanecTBe pcHTreHOKOHTpacTHbix npHMecefi, bboahmmx b 
nojiHMepHyio KOMno3Humo, HcnojiB3yK)T okhcb BHCMyra, KOJuioH#ajn>Hoe cepeSpo, 
25 npoH3BonHwe Hooa(cM. peHTreHonornomaioinHe MaxepnaniJ, onHcamnje HanpHMep, 
B aBTope^epaTe . k.t.h. Bhtyjibckoh AJ3. "IlojiyHeHHe h HCCJieaoBamie 

CHHTCTHHeCKHX BOJIOKOH C BKJUOHCHHLIMH npH <J>OpMHpOBaHHH aHTHMHKp 06HBIMH H 

peHxreHOKOHTpacTHHMH npenapaTaMH*' JI. 1974r.). 

Ojmaico, HccjieflOBaHHe cbohctb tckcthjibhoh ochobbi c TaKHMH itphmcchmh 
30 noKa3ann, hto ro-3a Hapyinemm o#Hopo;mocrH CTpyiaypu BOJiOKHa, 
oSycjiOBJieHHoro HeraraBHBiM bjihxhhcm nacmm KOHrpacrapyionxeH npHMecn, 
npOHCxoAHT yxymneHHe <|>H3HKo-MexaHHHecKHX cbohctb bojiokoh h hutch Ha hx 
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OCHOBe, TCKCTHJIbHafl OCHOBa C 3THMH IIpHMCCAMH HMCCT HCBBICOKyK) IIpOHHOCTB , 

*rro orpaHHHHBaeT oSjiacTB hx npHMeHemw. 

H3BecTeH peHireHonorjiomaiomHH MaTepHaji, HanpHMep no a.c. EonrapHH 
Ka 36217, 1980r., BMnoJiHeHHMH b BHfle hhth, coaepacameft 

5 peHTreHonoraomaiomee noKptnue H3 "thsccjibix" MCTajuiOB, HaneceHHoe, 
HanpHMep, nocpeflCTBOM ocaameHH* b pacraopax cooTBercxByionmx cojiefi. 3tot 
MaTepnaji b oTJmHHe ot paccMOTpeHHMX BMme o6jiaaaeT 6ojiee bbicokhmh 
MexaroiHecKHMH xapaicrepHCTHKaMH, t.k. HaHeceHne noKpunw ocaacueHHeM 
"tjdkcjibix" MCTajuiOB H3 pacTBopa npaKTunecKH He BjnweT Ha MexaHHHecKHe 

10 xapaicrepHCTHKH HcxoflHoro MaxepHajia. Ozmaxo Manax TOJimHHa noKpuniH 
o6ycjiaBJiHBaeT noHnaeeHHwe peHTreHOKOHTpacTHtie h peHTreH03aimnHBie 
cBOHCTBa. KpOMe Toro, cjia6aa aore3HH peirrreHonoraomaiomero noKptrrafl k 
ncxoflHOMy MaTepnajiy nocjie cropicn, hhctkh h T.n. npHBojprr k pe3KOMy chh^kchhio 
peHTreHOKOHxpacTHWX h peHrreH03amnTHMX cbo&ctb. 

15 H3BecTeH peirrreHonoraomaioiimH MaTepnaji no a.c. CCCP Ks 1826173, 

A61B 17/56, 17/00, 1980r., kotopmh, o6jnwaH flOCTOHHCTsaMH MaTepnajia, 
BbmojiHeHHoro b BHfle hhth, coAepacaiueii peHTreHonoraomaiomee noKptnue H3 
«TH>Kejn>ix» MaTepnajioB, JimneH ero HeaocTaneoB, 6jiaroaapH TOMy, hto 
peHTreHonoraomaiomee noKptrme BBmojmeHO H3 yjibTpaaHcnepcHtix Hacrou, 

20 OWI) c pa3MepaMH 10~ 6 ...10~ 7 , o6jia^aK>mHMH cbohctbom aHOMajn>Ho chjibho 
ocjia6jurn> pemreHOBCKoe HajiyneHHe, b cooTBercTBHH c "^BJiemieM aHOMajibHoro 
ocnaGjieHH* peHTreHOBCKoro mjiynenHH ynBipaoHcnepcHMMH cpeaaMH", [ . othjiom 
Jfs 4 Pocchhckoh aKa^eMHH ecTecTBeHHMx Hayx Ha oncpBrrae c npnopHTeroM ot 
7.05.1987. ]. B 3TOM MaTepnane MejiKowcnepcHas CMecs Merajuicoaepaeamero 

25 3JieMeHTa pa3MepoM 10" 6 - 10" 7 m 3a4>mccHpoBaHa Ha noBepxHOCTH hhth, T.e. Ha 

s nosepxHOCTH TeKCTHJiBHOH ochobbi. OAHaico HcnojiL30BaHHe Memco^HcnepcTHOH 
CMecn tojibko b jmana30He ynBTpajtHcnepcHwx Hacnm (ot 10" 6 ao 10* 7 m), KOTopue 

XBJISOOTCSl XHMHHeCKH H (J)H3HHeCKH aKTHBHMMH, nHpO^OpHMMH, TeXHOJiOTKHeCKH 

3aTpy«HeHo, t.k. Tpe6yKrr oco6wx ycnoBHH npn roroTOBJieHHH, TpaHcnop-rapoBxe, 

30 XpaHeHHH, TeXHOJIOTHHeCKOM HCnOHKB OBaHHH. . 

B pe3yjn>TaTe HeaaBHO caenaHHoro OTKpwnm b o6nacTH 4>h3hkh 
noJiHAHcnepHux cpea nofl Ha3BaHneM "-HBJieHHe aHOMajn»Horo H3MeHeHHH 
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HHTCHCHBHOCTH nOTOKa KB3HTOB DpOHHKaiOmerO H3JiyTOHHfl MOHO- H 

MHoroajieMeHTHMMH cpe^aMH M [. ahiijiom Xs 57 Pocchhckoh aKaueMHH 
ecTecTBeHHiix HayK Ha oncpwroe c npHOpHTeroM ot 19.09.1996r.] ycraHOBJieHO, hto 
nojiHUHcnepcHbie cpeAU npn o6ecne*ieHHH onpejxejieHHOH AHcnepcHocTH Hacnnj h 
5 hx cerperamm nyreM nepeMenmBciiHH TaioKe npoHBjunoT cnoco6Hocn> aHOMajn>HO 
chjibho ocjia6jwn> pcHTreHOBCKOC H3JiyneHHe, hto o6ycnoBJieHO caMoopramoaimefl 
nojiHAHcnepcHbix nacnm pa3MepoM ot tmcxhhmx AOJieft jxo cotch MmqpoMerpoB b 
3HepreTHHecKH B3aHMOCBH3aHHue pemreHonorjiomaiomHe ancaM6jm. (IIoa 
cerperamiefi noJWOHcnepcHofl cMecn noHHMaK>T HepaBHOMepHo pacnpeAeJieime 
10 Hacrau noJimmcnepcHOH cmcch, BBi3MBaeMoe nepeMennmaHHeM cMecH, bcjic^ctbhc 
caMOopramoauHH Hacnm b CHCTeMy 3HeprenraecKH B3aHMocBH3aHHwx aHcaM6jiefi, 
o6ecneHHBaiomHx yBejnraeHHe ceneraw ^oTonorjiomeroia)- IIpH 3tom 
o6meH3BecTHO, hto HcnojiKJOBamie nojiHAHcnepcHBix cMecefi H3 Hacirm pa3MepoM 
ot 10* 9 ao 10* 3 m b coBpeMeHHHX TexHOJionwx He TpeSyer HHKaKHx cneimajitHux 
15 orpaHHneHHH h He BBBBisaeT TexnojiorHHecKHX 3aTpynHeHHfi npn mroTOBJieHHH, 
TpaHcnopTHpoBKe, xpaHeHHH h Hcnom>30BaHHH. 

H3BecTeH peHTreHonorjiomaiomHii MaTepnaji, BKjnoiaiomHfi, HanpHMep, 
pe3HHO-Byio MaTpm^y c 3a<|>HKCHpoBaHHMM pemTeHonorjiomaioinHM HanoJirarreJieM 
no naTemy C1IIA Jfe 3239669, 1966 r. IIpH 3tom b xaiecTBe HanojmHTejw Moryr 
20 6brn> Hcnojit30BaHi>i peHTreHononiomaioiime 3JieMeirn>i b BHAe cbhhuh, BHCMyra, 
cepeGpa, BOHB<i>paMa. Ochobhmm He^ocTancoM Taxoro MaTepnana HBJwercH 
cHHvKeHiie b 2-3 pa3a npoHHOCTHUX cboActb MaTepnana H3-3a HeraiHBHoro btluxhhx 
nacTHu noraomaiomero HanojmHTejw, Hapymaiomnx oAHopoAHyio cTpyicrypy 
hcxoahoh nojiHMepHofi MaCCBI.. 
25 EbBecTHBi flpyrae peirrreHonorjiomaiomHe MaTepHami, KOTopue BKJnonaioT 

MaTpHixy c 3a$HKCHpoBaHHbiM peHTreHonorjiomaiomHM HanoraHTejieM jm6o, 
HanpHMep, b BHAe 30JIOTWX Ty6 no naTemy CIIIA X2 2153889, 1939 r., jih6o, 
HanpHMep, 3 BHAe nposojioxH H3 croiaBOB. co.nep^canrax cepe6po, BHCMyr, TaHraJi, 
cxpenjieHHOH c MaipinjeH b BHAe tckcthjibhoh hhth nyreM nepenjiereHHH no 
30 naTemy CUIA Me 3194239, 1965 r.. 

MaTepHauM, BKjnonaiomHe MaTpimy c 3a$HKCHpoBaHHMM 
peHrreHonorjiomaio-iHHM HanojnurrejieM b BHAe nposojioKH H3 cruiaBOB, 
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coaepacaiimx cepe6po, BHCMyr, Tairraji, cxperiJieHHOH c Maipimefi b BHfle 
TeKCTHJH>HOH hhth nyreM n epeiui eTeHHH , c tohkh 3pemw npoHHOCTH 6ojiee 
npeOTOHTHTejn>HBi, hcm MaTepHajiu no naTeiriy CIIIA Xs 2153889 , oflHaico 
o6jiaaaK>T 6ojiee HH3KHMH miacTHHHMMH CBOHCTBaMH, hto bo MHorax cjiynaax 
HeflonycrHMO. 

H3BecTHM MaTepHajibi, 3amnmaiomHe ot bo3uchctbhh peinreH- h raMMa- 
H3JiyHeHHH, BKjnonaioiuHe raacejiMe HanojimrrejiH, HaH6ouee pacnpocTpaHeHHUM H3 
KOTopwx HBJMeTca, HanpHMep, cBHHeu [ craTM "TexHHHecKHfi nporpecc b aTOMHoft 
npoMBimneHHocTH". cep. ^OToroi b CCCP", 1987, Bun. 1(72), c.85.]. H3-3a 
6ojn>iHHX otjihhhh iuiothocth HanojnnrrejM (HanpHMep, cBmnxa) h MaTpnm>i 
(HanpHMep, 6eTOHa, noJiHMepOB h T.n.) HanojmHTeJiB (cbhhcu) pacnpeaejweTca no 
o6i>eMy MaTpnoBi HepaBHOMepHO, hto npHBo^urr k chhmcchhk) 
peHTreHonorjiomaioiimx cbohctb MaxepHana b uejiOM. 

H3BecTCH peinreHonorjiOD^aiomHH MarepHan, HanpHMep, Ha ocHOBe 
noJiHCXHpojiBHOH nojiHMepHofi MaTpHUBi h cBHHeuco;*ep}Kamero opraHHnecKoro 
HanojfflHTejw no naTemy BejniKo6pHTaHHH X° 1260342, G 21 F 1/10, 1972 r.. 3tot 
MaTepnaji oSjiazxaeT TeM ace HejxocraTKOM, hto cBHHeucojxepaeainHe HanonmrrejiH 
MaTepnanBi, ormcaHHwe b crraTBe «TexmraecKHH nporpecc b etomhoh 
npoMLimjieHHocTH». cep. "H30Tom>i b CCCP", 1987, bbhi. 1(72), c.85., KOTopwfi 
3aKmoHaeTC« b HepaBHOMepHOM pacnpeaejieHHH Taacenoro peHTreHonoraomaiomero 
HanonHHTeJiH b MaTpmxe, MaTepnaji Koropon HMeeT 3HaHHTejn>HO Mem>myK> 
iuioTHocxb, neM MaTepnaji HanojiHHTeJW. 

HanGoJiee 6jih3Khm k npejmoJiaraeMOMy H3o6peTemno hbjihctch 
peirrreHonorjio-maiomHH MaTepnaji, , BiunoHaiomHH MaTpmjy c 3a$HKCHpoBaHHbiM 
peHrreHonorjiomaio-mHM MeTajuiocoaepacanpiM HanojnnrreJieM b BHAe jmcnepcHux 
nacrrau no naTemy PO X2 2063074 G21 F 1/10, 27.06.96 (npoTomn). 
HeaocTaxKH 3Toro MaTepnana 3axjnoHaioTC£ b tom, hto BBeaeHHe b TeKcrajiLHyio 
ocHOBy CBHHeircoflep»camero peHTreHonorjiomaiomero Hanojunrrejui npHBOicHT k 
yMeHBmeHHK) npoHHOcra MaTepnajia H3-3a HapymemtH oahopootoh CTpyierypM 

TeKCTHJIBHOH OCHOBM, a 3TO, B CBOK) OHepe£B, OipaHHHHBaeT B03M03KH0CTB ero 

Hcnoitb30BaHHS aim H3roTOBJieHHH BceB03MO>KHMX 3amHTHMX cpeijCTB. MaTepnaji Ha 

OCHOBe HHTH CO CBHHeiJCOflepHCamHM HanOJIHHTejieM HeJIB3H HCI10JIb30BaTi> B 
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Ka^ecTBe peHTreHOKOinpacTHoro MaTepHana b McmmHHCKoft pajXHOJioran n3-3a 
tokchhhocth cBHHua. KpoMe Toro, Ha ocHose MaTepHana - hhth, HanpHMep aHanora, 
oiracaHHoro b naTeHTe PO >fe 2063074 hcbo3Mohcho co3flaxb 3$4 >eKTHBH y K) 
KOMnaKTHVio 3ammy ot pemTeH- h raMMa- iDJiyqemw., t.k., b AaHHOM cjiynae zuw 

5 Hcnojn»30BaHHH 3Toro MaTepnana - hhth Heo6xoflHMO npHMeHjm* cneimarn>HyK> 
TexHOJionno iuiothoh mhofocjiohhoh ManmHHofl bh3kh juix raroTOBneraw 
3amHTHOH TKaHH MHoroijeneBoro Ha3HaneHHfl. Ho npH stom, t. k. ocjia6jieHHe 
y3Koro nynca KBaHTOB cjioeM MaTepnana TOjmmHOH x npoHcxo^HT no 
3KcnoHeHimajiBHOMy 3axoHy, corjiacHo 3aKOHOMCpHOCTH, oimcaHHOH b khhtc 

10 Bopo6teB B.A., TojioBaHOB EJ3., Bopo6i>eBa CJ1. MeroAH paflnaijHOHHOH 
rpaHynoMerpHH h CTaTHCTHHecicoro MOflejiHpoBaHHH b Hccne^OBaraiH CTpyicrypHMX 
cbohctb KOMno3HHHOHHBix MarepnanoB. M. 3HeproaTOMH3AaT, 1984r., npOHCXO^BT 
ocna6jieHHe hhtchchbhocth H3 JiyneHHH i 

15 I = Ioe^ x , (1) 

rae: 

I - HHreHCHBHOCTb H3JiyqeHHH, npomeamero cnofl semecTBa TonmHHoii x; 
Io - HHTeHCHBHOCTB na^aiomero H3JiyHeHiw; 
20 ji - jiHHeHHMH K034>^HHHeHT ocjia6jieHHH (Ta6jmHHaH perjiaMeHTHpoBaHHan 

BejmHHHa ajih icaxmoro pemreHononiomaiomero MaTepnana). 

HeflocraTOK npoTonraa 3aicjnoHaeTCJi Taioice b bmcokom npoijeHTHOM 
coaepxcaHHH MeTajincoaepacamero HanojiHHTejw b o6meM o6i>eMe 
peHTreHonornomaiomero MaTepnana ( 66 - 89%), hto npHBejjeT k yBeamneHHio 
25 Maccu peHireHonorjiomaiomero MaTepnana b uenoM. YKa3aHH&ift HeaocTaTOK 
npOTorana, c ootoh CTopoHW, BeaeT k noBMineHHOMy pacxoay MeTanncoaepacamero 
norjiomaiomero HanomnrrejiH h yaopoxcaHino nporoBoacraa MaTepHana b uenoM, a c 
jjpyroH cropoHKL H3AejmH H3 TaKoro MaTepHajia nojiynaioTCH theccjimmh, 
Hey^oGHMMH b 3KcnjiyaTanHH. 
30 K HeflocTancaM npoTonma, Kan h BumeyKa3 aHHux aHanoroB, othochtch h 

HepaBHOMepHoe pacnpeaeneHHe raacenoro HanonHHTejw b o6i>eMe MaTpHUbi. 
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PacKpBiTHe H3o6pereHHS3. 

Ochobhoh 3aaaHefl npH co3Ac1hhh peircreHonorjiomaiomHX (t.c 
peHTreHOKOinpacTHBix h peHTreH03amHTHWx) MaTepaajiOB xBJiHeTCx: 

HCKJno^eHHe tokchhhocth peHireHOKOinpacTHoro Maxepnajia, 
5 CHH^ceHHe Maccu h tojuuhhm 3amHTHoro MaxepHajia. 

HcKJiiOMeHHe tokchhhocth aocraraioT nyreM npHMeHemui hctokchhhijx 
HanojiHHrejieH (HanpHMep, Bom>$paMa). Co3flamie ace KOMnaKTHOH 3amrn>] c 
yMem>ineHHOH tojhuhhoh 3ammnoro MaTepnajia npn coxpaHeHHH 
peHTreHonorjioiuaioiimx cbohctb (t.c creneHH ocjia6jieHHH peHTren- h raMMa- 
10 H3JiyneHHH) Be^eT k B03pacTaHHK) Maccbi 3anmrHoro cjioh MaTepnaJia H3-3a 
Hcnojn>30BaHHA t4 TH>KejiMx" peHxreHonorjiomaiomHX HanojmHrejiefi, T.e. 
HanojiHirrejieft HMeiomnx Bwcoxyio iuiothoctb. H Hao6opoT, npn coxpaHeHHH 
pemreHonorjiomaiomHX cbohctb CHHxceHHe iuiothocth 3amHTHoro Maxepnana 
BJieneT 3a co6oh hco6xo,hhmocti> yBejiKHemm ero tojhuhhu. 
15 ripoHjunocTpHpyeM 3T0 nojioxceHHe Ha npHMepe peHTreHonorjiomaiomero 

MaTepnajia b Bune 3aimrrH0H ncaHH (HanpHMep, 3anmTHoro 4>apTyxa peirrreHOJiora), 
KOTopan o6ecneHHBaeT 3anmry, xapaicreproyeMyio K03<|><i>HimeHTOM ocjia6jieHna 
K=100. H3 BMpaxceim* (1) HMeeM: 

20 K = Io/I = e MX = 100, 

oncyAa 

x = lnK/ji = 4,6/^ (2) 

JJjw npHMepa cpaBHHM xapaicrepHCTHKH ncaHeH Ha ocHOBe hhtch c 
25 H3BecTHMMH h an o jihht e jlhm h b BHjje HecerpernpoBaHHMX OTcnepcHMX nacum 
cBHHixa (Pb) h BOjn»4>paMa (W). Pa3Mep b miane jvul cpaBHHBaeMbix ncaHeH 6mji 
npHHHT 10 x 10 cm. OcTajibHLie Hcxozmtie AaHHBie juih cpaBHemM npHBeaeHw b 
xa6ji.L 



30 
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Ta6jmua 1 
HcxoAHwe AaHHBie jnuw cpaBHeHHH 



Marepnan Macnm 
HanojiHH'rejM 


JiHBCHHMH K034>4> ln W eHT 

ocjia6jieinw,m cm" 1 *) 


FLnoTHocTb MarepHana 
Hacnm, p t/cm 3 


Pb 


40,3 


11,34 


W 


50,1 


18,7 



*) IIpHMCTaHHe: hctohhhk roiryHemw - peirrreHOBCKa* Tpy6xa, 3Hepriw 60 K3B. 



H3 Bbipa^ceHHH (2) ww flaHHwx Ta6n.l nonynaeM 3HaneHHH tojhhhhbi x wis. 

TKaHeft H3 HHTefi C HailOJIHHTCJieM H3 : 

Pb-0,11 cm; W- 0,09 cm. 

CoOTBCTCTBeHHO MaCCa TaKHX 3aiUHTHBDC TKaHeft o6i>eMOM 10 X 10 X X 

6yuen 

Pb - 124,74 r;W- 168,3 r. 

Ecjih npHHHTb Maccy 3anmTHofi ncaHH Ha ocHose Pb 3a 1, to (npH paBHux 

3amHTHBIX CBOftCTBaX H paBHBDC pa3Mepax) MaCCBI TKaHeft Ha OCHOBe HHTefi C 

HanojiHHTCJMMH H3 Pb h W 6yjryr othochtch, KaK 1:1,35. 

TaKHM o6pa30M, Hcnojn>3yfl npoTonra h H3Becraue aHajiorHHmie 
TexmnecKHe pemeraw, oflHOBpeMeHHoro chhhcchhh tojiuxkhm h MaccM 3anmrHoro 
MaTepuana aocthhb hcbo3M02kho. 

B COOTBCTCTBHH C HaCTOJUKHM H3o6peTeHHeM 3TH UeJIH flOCTHTaiOTCJI 
CpeACTBaMH, yKa3aHHMMH B OTJIHHHTeJIBHOfi HaCTH caMOCTOOTeJIBHMX nyHKTOB 

20 ^opMynBi H3o6peTeHHH. 



10 



IIo nepBOMy BapHamy peHreHonorjiomaiomero MaTepnana, BKJUonaiomero 
MaTpHi^y c 3a$HKcnpoBaHHMM peHTreHonorJiomaionmM MeTaJuiocoflepxcamKM 
HanojtHHTcJicM, b kshcctbc KancJiKKTejis KcnojiwyioT cerpernpoBaKK>io nyreM 
25 nepeMemHBaHHa nojnmHcnepcHyio CMecB, BKJnonaiomyio Hacrnma MeTajuia c 
pa3MepaMH 10* 9 - 10" 3 m, a b KanecTse MaxpHuu HcnojrayioT TeKcrariBHyio ocHOBy, 
npn 3tom HaciHUbi 3a$HKCHpoBaHti Ha nosepxHOCTH nocjiejmeft, a hjiothoctb 
peHTreHonoriionjaioniero MaTepnana b ucjiom npn ozmHaxoBBix ero 
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peHTreHonorjiomaiomHx cBOHCTBax c MSTepnajioM Hacrou peHTreHonorjiomaiomero 
HanonHHTejw perjiaMeHTHpoBana cooTHomeHHeM: * 
p H = (0,01-0,20)p M , 

rae p H - iuiOTHOCTb peHxreHonorjiomaiomero MaTepnajia b hcjiom; 
Ph - mioTHOCTb MaTepnajia nacnm peHTreHonorjiomaiomero HanomofTejw. 



IIo BTopoMy Bapuamy pemreHonorjiomaiomero MaTepnajia, BKJnonaiomero 
MaipHixy c 3a$HKCHpoBaHHBiM peHTreHonoraomaiomHM MeTajuiocoAepacamHM 
10 HanonHHTejieM b Bune ;mcnepcTHHX Hacnm, b KanecTBe Hanojnnrrejix Hcnojib3yiOT 
cerpernpoBaHHyio nyreM nepeMemHBaHRa nojmzmcnepcnyio cMect, BKJUonaiomyio 
nacTHixw MexajDia pa3MepoM 10" 9 -10" 3 m, oxBaHemmx o6i>eMOM MaipHma , 
BMnojmeHHofi H3 OTBep^axaiomerocH npH a™oc4)epHOM jxaujieHHH no MeHBmefi Mepe 
o^Horo KOMnoHeHxa hjih komiio3huhh Ha ero ocHOBe, npH 3tom o6maa Macca 
15 cerperapoBaHHofl nomumcnepcHOH cmcch H3 nacnm peHxreHonorjiomaiomero 
HanojiHHrejiH perjiaMeinnpoBaHa cooiHomemieM 
M = (0,05- 0,5) m, 
rae : 

M - o6man Macca cerperHpoBamiOH nojinumcnepcHoM cmcch H3 nacnm 
20 peHTreHonorjiomaiomero Hano jnurre jlh ; 

m - 3KBHBajieHTHM Macca Maxepnajia peHTreHonorjiomaiomero 
HanomnrrejiH, paBHax no 3amHTHMM CBoftcxBaM Macce M. 

no Tpen>eMy Bapnamy peHTreHonorjiomaiomero MaTepnana, BKJnonaiomero 
25 MaTpHuy c 3ac|>HKCnpoBaHHi»iM peHTreHonorjiomaiomHM MeTajuiocoaepxcanmM 
HanoJimrrejieM b bujxq OTcnepcHbix naciHU, hto b KanecrBe HanojmHTejw 
Hcnojn>3yK>T cerperapoBaHHyio nyreM nepeMemHBarow nojimmcnepcHyio CMect, 
BKjnonaion^yio qacTHiXbi pasMepoM 10" 9 - 1Q" 3 m, aa^HKCHposa mm x Ha 
npoMOKyroHHOM Hocurene, oxBanemiOM oGieMOM MaTpmjBi, BunojraeHHOH H3 
30 oTBepacuaiomerocH npn amoc^epHOM aaBjiemni no Mera>meH Mepe OOToro 
KOMnoHema hjih komiio3huhh Ha ero ocHOBe. 
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B KanecTBe npoMeacyroHHoro hochtcjuj HcnoJiKsyioT TCKCTHJibHyio ocHOBy. 
B KanecxBe npoMexcyroHHoro hochtcjih HcnonMyiOT MHHepanbHoe bojiokho. 

XlpHBeaeHHLie Btnne nprcraaKH, othocotch k rpyraie H3o6pereHHH, 

CBH3aHHHX CUHHMM SBTOpCKHM 3aMBICJ10M, HpHHCM 3Ty rpyimy H306peTCHHfi 

cocTasjiHioT o6i>eKTbi oflHoro BHjia h owHaKOBoro Ha3HaneHHfl, o6ecneHHBaK>mHe 
nojiyneHHe ojmoro h xoro >Ke rexHHHecKoro pe3yjn>TaTa - HCKJnoneHHe tokchhhocth 
peHTreHOKOHTpacTHoro MaTepaana, h chhhcchhc MaccBi h tojihihhli 3amHTHoro 
MaTepuajia, hto hbjwctch Heo6xooHMBiM ycjioBHeM jsjw H3o6peTeHHH, 
npeACxaBJieHHoro BapHairraMH. 

BapHaHTM ocymecTBJieHHH H3o6peTeHnii. 

B nepBOM BapHame peHTreHonorjiomaiomero MaTepnajia BunojmeHHe 
HanojiHHTejiH b B*me cerperapoBaHHoft nyreM nepeMemHBaHHH nojnmncnepcHofi 
cmcch, BKJnonaiomefi Hacnmu MeTajuia c pa3MepaMH 10" 9 - 10" 3 m., oGecneHHBaeT y 
Hcnoju>3yeMoro pemreHonorjiomaiomero HanojnarrejiH npoaBJieime KanecxBeHHO 
HOBoro 34>$eKTa - noBtnneHHe ceneHHA B3aHMOfleHCTBH* pemreHOBCKoro h raMMa- 
H3JiyneHHfl c semecTBOM. Bjiaroztapn 3TOMy, flocraraeTCH noBtnneHHe yaejiBHBix 
xapaxrepHCTHK peHTreHonorciomeHiM npe/maraeMoro peHxreHonorjiomaiomerb 
MaTepnajia. 

Hcnojn»30BaHHe nomumcnepcHux cMeceft b KanecTBe HanojirarrejiH nrapoxo 
npHMenHCTCH b peHTreHonorJiomaiomHX MarepHajiax, omicaHHBix , HanpHMep, b 
naTemax P<t> JfeNs 2063074 , 2029399 , rae HcnojrayiOTCji HecerperapOBaHHue 
Hacrambi c pa3MepaMH 10" 6 - 10" 3 m. OxmaKO b 3THX MaxepHanax 3TOT npraHax 
Hcnojn>3yeTca ajih aocnraeeHH* 6ojiee ooHopooHoro pacnpeaejieimfl peHxreHonorjio- 
maron^ero HanojiHHTejiH Ha noBepxHocTH hjih b o6-i>eMe MaTpHUM. 

B npeanaraeMOM no H3o6peTeHHK> pemTeHonorjiomaiomeM 
MeTaJUioco^epHcameM MaTepnajie cerperupoBaHHas nyreM nepeMernHBarow 
nonmmcnepcHan cMecb o6ecneHHBaeT y HcnojiKjyeMoro peircreHonorjiomaiomero 
HanojiHHTejiH He tojibko Gojiee onHopoOToe pacnpeaejieHne Ha noBepxHocrn h b 
o6i>eMe MaTpHipj, ho h npoABJiemie xanecTBeHHo HOBoro 3$<J>eKTa - noBBnneHHe 
ceneHHH B3anMo,aeHCTBHfl peHxreHOBCKoro h raMMa H3JiyneHHa c BemecrBOM. 
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y H3BecTHoro MaTepH&na-aHajiora no a.c.CCCP X2 1826173 
MejncoAHcnepcHan cMect Merajuiocoaepxcamero 3JieMeirra pa3MepoM lO^lO" 7 
3a4>HKCHpoBaHa Ha noBepxHOcni tckcthjibhoh ochobbi. B OTJiHroe ot 3Toro 
MaTepHajia-aHaJiora b npeonaraeMOM H3o6peTeHHH Hcnojn>3yeTCH nojmjmcnepcHafl 
5 cMecb H3 HacxHU c pa3MepaMH b mnpoKOM AHana30He ot 10~ 9 no 10" 3 m., npn 3tom 
nacTHUbi yxa3aHHoro Anana30Ha pa3MepoB HaxoAHTCH b o6men cmcch, BCJieACTBHe 
^ero pa6oTa c TaxoH CMecBio b o6bihhbix, ecTecTBeHHwx ycjiOBHHX He BKObmaer 
mncaKHX TexHOJiorHHecKHx saTpyjmeHHH, T.e. tskzk cMecB He npojiBJiaer 

4>H3HHeCKOH H XHMHHCCKOfi aKTHBHOCTH, B HaCTHOCTH, He IlpOHBJlHeT IIHpO<|>OpHBIX 
10 CBOHCTB. 

Hcnojn>30BaHHe b npexuiaraeMOM H3o6peTeHHH cerpernpoBaHHofi nyreM 
nepeMemHBaHHH CMecn, BiononaiomeH HacnmBi MeTajuia b ,zmana30He 10~ 9 - 10" 3 m 
no3BOJiaeT nanyHHTB KanecxBeHHO hobbiS 3$<|>eKT no cpaBHemno c MaTepnajiOM- 
aHajioroM no a.c. CCCP N2 1826173, a hmchho - nojiyHHTB y MaTepnana Te ace 
1 5 aHOManbHBie peHTreHonorjiomaiomHe cbohctbb. 

Hapjmy c 3THM, y MaTepnana-aHajiora no a.c. N° 1826173 AHcnepCHwe 
nacTHUBi 3a$HKCHpoBaHM Taicace Ha nosepxHOCTH hhth, T.e. Ha noBepxHocra 
tckcthjibhoh ochobbi. Orhzko b npeanaraeMOM H3o6peTeHHH b KanecTBe 
TeKcranBHoii ochobbi MOxeT 6bitb Hcnojn>30BaHa He tojibko hhtb, ho h oxzjejiBHBie 

20 4>HJiaMeHTbI, T.K. nOHHTHe TeKCTHJIfcHaH OCHOBa BKJnoqaeT h hhtb, h 4>HJiaMeHTBI. B 

cjiynae ace noKpbrnw peHTreHonorjiomaiomHM HanojnnrrejieM (aa eme b bha& 
cerpernpoBaHHoft nyreM nepeMemHBaHHH noxnmHcnepcHod CMecn c 
caMoopraHH3aimefi nojiitzmcnepcHBix nacnm b 3HepreTHHecKH B3aHMocBX3aHm»ie 
3Hepronorjiomaionme aHcaMGjiH) cornacHO H3o6peTeHHK> oxaejiBHBix <J)HJiaMeHT c 

25 nocJieflyioiimM cxpyHHBaHHeM hx b hhtb nocjiejuum 6yner o6jia#aTB no cpaBHeHHio 
c MaTepnajioM-aHajioroM no a.c. . JM° 1826173 yzjejiBHBiMH xapaKrepHCTHKaMH 
peHTreHonorjiomeHHH Ha KanecTseHHo hobom, 6oJiee bbicokom ypoBHe. 

Tax HcnoJiB30BaHHe b xanecTBe MaTpnma tckcthjibhoh ochobbi c 
^HKCHpOBaHHeM Ha ee noBepxHOcm cerperapoBaHHBix macron 

30 peHTreHonornomaiomero MeTajuiocoflep>Kamero Hanojnfflrejw, o6ecnenHBaeT 
nojiyneHHe KanecTBeHHo hoboto (o-nmHHoro ot npoTorana) 3<|><i>eKTa, 
BBipa>KaionterocH 6ojiee bbicokhmh peHTreHonorjiomaiomHMH CBOHCTBaMH 
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MaTepnana, xapaicreproyiomHMHca pe3Ko noBMmeHHWMH yaejrbHUMH 
xapaicrepHCTHKaMH peHTreHonoraomemw . 

y MaTepHana-aHanora no a.c. . Jfe 1826173 npeaycMOTpeHo B&moJiHCHHe 
peHTreHonorjiomaiomero noxpBmiH noBepxHocra m aTp hubi- hhth . B npejuiaraeMOM 
5 peHTreHonorjiomaiomeM Maxepnajie b xanecTBe MaipHUbi Hcnoju>3yiOT TexcrajiBHyK) 
ocHosy, Morymyio npencnraBJiHTb co6oh, xax 6mjio yxaaano BMme, He tojibxo hhtb b 

UeJIOM, HO H MHOXCeCTBO OTfleJIBHLIX 4>HJiaMeHT, H3 KOTOpHX COCTOHT HHTB. HHTB, 

cbhtm H3 OTAejrbHBix noxpBrrax peHTTeHonorjiomaiomHM HanojiHHTejieM 
4>HJiaMeHT, o6jiaaaeT HaMHoro 6ojiee bbicoxhmh peHTreHonoraomaioiuHMH 

10 cBOHCTBaMH, hcm hhtb, y xoTopofi peHreHonorJiomaioiUHM HanonHHTCJiCM noxptrra 
jimnb ee OTxptrraa noB cpxHo ctb (a He nosepxHOCTB ksokjxou ^HJiaMeHTM, Kax y 
npejuiaraeMoro MaTepnajia). KpoMe toto, nosepxHOCTB Kaamoii <|>HJiaMeHTBi 
noxpBrra cerpernpoBaHHBiMH nyreM nepeMemHBaHHH zmcnepcHtiMH nacnmaMH, b 
pe3ynBTaTe Hero nocjieoHHe oxa3MBaK>TCfl caMoopramooBaHHUMH b 3HepreTHHecxH 

15 B3aHMocBH3aHHtie peHTreHonorjiomaiomHe aHcaMGim, a 3to, b cboio onepcub, pe3xo 
noBtimaeT yaenBHBie xapaxTepncTHXH peHTreHonoraomeHra. 

BBmojmeHHe peHTreHonorjiomaiomero Marepnajia b nenoM npn OOTHaxoBtix 
ero peHxreHonorjiomaionmx csoficTBax c MaTepnanoM Hacran 
20 peHTreHonorjiomaiomero HanojnmTeJis, iuiothoctb xoToporo peraaMeHTHpoBaHa 
cooTHomeHHeM: 

p H = (0,01- 0,20) p,, 

rjxe p H - nnoiHOCTB peHTreHonorjiomaiomero Marepnajia b ucjiom; 

p M - iuiothoctb MaTepnajia nacnm peHTreHonorjiomaiomero 
25 HanojiHHTejM, 

no3BOJweT (no cpaBHemno c npoToranoM )nojiy , nni> xanecTBeHHO hobbih a^^eicr - 
OAHOBpeMeHHoe cmcxemie tojhuhhm h hjiothocth 3amHTHoro MaTepnana. 

QoHOBpeMeHHoe cmoKeHHe tojiuihhm h hjiothocth 3annrrHoro MaTepnana, 
coTxaimoro, HanpHMep, H3 pemreHonorjiomaiomeH hhth, no3BOJueT npeoaojien> 

30 OCHOBHOe npOTHBOpeHHe npH C03flaHHH 3<£>4>eXTHBH0H KOMnaXTHOH 3amHTBI OT 

penrreH- h raMMa- H3JiyHeima. IDiothocth 3aimrrHBix MaTepnanoB b BHfle hhth h 

npOIUBOAHUX OT HHX TXaHefl, COrjiaCHO H306peTeHHK>, B 3aBHCHMOCTH OT 3aAaHHBIX 
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TexHiraecKHx ycjioBHH Moryr cocTasJMTb npn BepxHeM npeaene 0,01, a npn hhxchhm 
npeflene - 0,2 ot iuiothocth MaTepnajia Hacrraa peHTreHonorjiomaiomero 
HanojnfflTejw. Ecjih npraurrB Maccy peHTreHonorjiomaiomero Ma-repnajia (b HameM 
cjiynae - 3aimrrHOH ncaHH Ha ocHOBe hhth corjiacHo H3o6peTeHHH) 3a 1, to npn 
paBHBix 3amHTHBix cBOHCTBax h paBHBix pa3Mepax CpaBHHBaeMMX 3amHTHMX ncaHefi 
c TxaHBio Ha ocHose npejyiaraeMofi hhth ajih ycjioBHH (Ta6n.l) cooTHomeHHe no 
MaccaM 6yACT t3khm, Kax yxa3aHo b Ta6ji.2. 
Ta6mma 2 

CpaBHHrejifcHoe cooTHomeHHe no MaccaM ncaHeH npn OAHHaxoBux 
3amHTHBix CBOHcrsax (c yneTOM AaHHux Ta6n.l) 



QrHOCHTejiBHBie npejiejiw 


TKam> H3 


TKaHB H3 


TKaHB H3 


KOJieGaHHH cooTHoraeHM 


npezuiarae- 


HUTCH C 


HHTCH C 


IUIOTHOCTH TKaHH H3 


Moro 


nanojiHHTe- 


HanojmHTe- 


npeflJiaraeMoro Ma-repHana h 


MaTepnana 


jieM b BHAe 


jieM b BH^e 


iuiothocth Marepnajia nacrau 




HecerperH- 


Hecerpera- 


peHTreHonorjionxaiomero 




pOBaHHWX 


pOBaHHBIX 


HailOJIHHTCJlH 




nacnm H3 


HaCTHU H3 






Pb 


W 


BepxHHii npeaeJi (0,01) 


1 


198 


267 


Hh^khhh npe^eji (0,2) 


1 


9,9 


13,35 



TaKHM o6pa30M, no cpaBHeHmo c 3aimrrHbiMH ncaHKMH Ha ocHoae hhtch c 
HanojmHTejiHMH b BHue HecerperHpOBaHHux nacrnni mPbnW npn Hcnojn>30BaHHH 
15 H3BCCthbdc TpaAHqHOHHHx TCXHHHecKHX peineHHH npeAJiaraeMMH 
peHTreHonorjiomaiomHH MarepHan (ncaHB) 6yner HMen> Memmyio Maccy (npn Bcex 
ocTajiBHBix paBmax ^H3HKO-TexHHHecKHx napaMeTpax) ot 9,9 ao 267 pa3. 3to 

KaHeCTBCKHO KOBLIH 3$4>eKT. 

CjieAOBaTejiBHO, no cpaBHeHmo c npOToraioM npeAJiaraeMMH 
20 peHTreHonorjiomaiomcHH MaTepnan npn nojmoM oTcyrcTBHH tokchhhocth 
o6ecneHHBaeT BMcoicyio npoHHOCTB, paBHyio npoHHOcra tckcthjibhoh ochobm ao 
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HaHeceimH peHTreHonorjiomaiomero noKpunra h aHOManBHO BHCOKHe 
pemreHonorjiomaiomHe cBoftcTBa npH hh3koh iuiothocth. 

Bo BTopoM BapnaHTe peHTreHonorjiomaiomero MaTepnana HcnojiKjOBaHHe b 

5 KanecTBe HanojmHTejw cerperapoBaHHOH nyxeM nepeMeinHBarow nojrunHcnepcHOH 
cMecii, BKjnoHaiomed HacnmBi MeTajma pa3MepoM 10" 9 -10~ 3 m ( xax 6luio oimcaHO 
BBnne) oSecneHHBaeT y Hcnojn&yeMoro peHTreHonorjiomaiomero Hanojimrrejw 
npoHBJieHHe Ka^ecTBeHHo HOBoro 3(J>(|>eKTa - noBMmeime cenemw B3aHMOfleficTBiiH 
peirrreHOBCKoro h raMMa- rcuiyqeHHH c b emecTBOM . 

10 Pa3MemeHHe nomumcnepcHOH CMecH, BKmonaiomeH nacxHUM MeTanna 

pa3MepoM 10' 9 -10 3 m b o6i>eMe MaTpnuw , BBmojmeimoH m oxBepxcaaiomerocfl 
npH aTMOc^epHOM AHBjieHHH no MeHBmefi Mepe o;moro KOMnoHeErra hjih 
KOMH03H1XHH Ha ero ocHOBe, HCKTOOHaeT pa3pymeHne o6pa30BaBinnxca npn 
nepeMemHBaHHH 3HepreTHnecKHx peinreHonorjiomaiomHX aHcaM6jiefi H3 

15 cerperapoBaHHOH nojiH,imcnepcHOH cMecn Hacrau peHTreHonorjiomaiomero 
3JieMeirra h cnoco6cTByeT caMoopramraamiH SHeprenne ckhx 
peHxreHonorJiomaiomHX aHcaMGjieM. 

B KanecTBe MaTpnuu MoxceT 6mtb Hcnojn>30BaH HeopraHHHecKHH KJieft rana 
BOAHoro pacTBopa cmmicaTa HaipHfl h Karma hjih boahoh cycneH3HH komho3HUHH, 

20 coaepacaiHHx okhcjim menoHHiix h meJi0HH03eMeju>HLix MeTamioB, h KOMno3Hmm 
Ha ero ochobc 

B KanecTBe MaipmxBi Moryr 6mtb Hcnoju>30BaHid npHpozun>ie nojmMepu rana 
KOJUiareHa, am»6yMHHa, Ka3eHHa, KaMe^H, apeBecHOH cmojili, KpaxMana, fleKCTpHHa, 
jiaTexca, HaTypajn>Horo Kaynyiea, ryrranepHH, 3eima, coeBoro Ka3eHHa h komiio3hijhh 
25 Ha HX OCHOBC 

B KanecTBe MaipHUM Moryr 6mtb HcnojiB30Bamj cmrrerHHecKHe nojmMepu 
uma nojmaKpHJiaTOB, nojmaMaaoB, nojiH3THJieHOB, nojiH3<i>HpoB, noJmypexaHOB, 
CHirrenmecKHX KayqyKOB. d>eHOji-<bopMajiBflera t aHi>ix cmoji, Kap6oMHOTux cmoji, 

3nOKCHOTBIX CMOJI H KOMII03HUHH Ha HX OCHOBC 

30 B KanecTBe MaipHnu Moryr 6htb Hcnojn>30Bam>i ajieMeHTOopramiHecKHe 

noJiHMepBi rana KpeMHHft - opramraecKHx nojmMepoB, 6opopraHHHecKHX 
nojmMepoB, MeTajmoopraHHHecKHX nojmMepoB h komtio3hhhh Ha hx ocHOBe. 
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B KanecTBe Maipmibi Moiyr 6un> Hcnojn>30BaHM ra30HanojmeHHwe 
iuiacTMaccBi rana neHoruiacroB u nopoiuiacTOB. 

B KanecTBe MaTpHUU Moryr 6mtb Hcnojn>30BaHM pacTHxejrbHBie Macjia hjih 

OJIH<J)bI. 

5 B KanecxBe Maxpnm>i MOiyr 6un> Hcnojn>30BaHBi pacTBopw 

nJieHKOo6pa3yiomHX BemecTB rana MacjwHBix, ajnamHwx, h 3<|>HpoijejiJiiojio3Hux 

JiaKOB. 

B KanecTBe MaTpmjH Moryr 6trn> Hcnojn>30Bam>i Bozmtie ancnepcHH 
nojraMepoB rana 3Myjib ch ohhhx KpacoK. 
10 B KanecTBe MaTpraju MOiyr 6mtb Hcnom>30BaHi>i 6eroH, rrnic h tji. 

HcnojiKJOBaHHe MaTpraibi OTBepxtaaionierocH KOMnoHeirra b npejyiaraeMOM 
H3o6pereHHH b oraHHHe ot MaTepnajia-npoTOTHna no naTeiny P. <I> Jfs 2063074 
peajnnyeTCH npH araoc^epHOM aaBjieHHH, T.e. b cctcctbchhux ycjiosrax, a He npH 

15 AaBJieHHH 150 MTIa, Kan y npOTOTHna. IIo cpaBHemno c 3anmTHBiMH pe3HHaMH, 
onHcaHHMMH b naTeHTax P.O.jNb jsfo 2077745, 2066491, 2069904, KOTOpwe nocne 
npHroTOBJiCHHH cmcch ByjncaHH3HpyioT noA joaBJieHHeM, b npeAnaraeMOM 
H3o6peTCHHH cMecb He noOTepraiOT B03AeilcTBHK> ^aBJieHHfl, hto HCKJnonaeT 
pa3pymeHHe o6pa30BaBnmxca npH nepeMenmBaHHH 3HepreTHHecKHX 

20 peHireHonorjiomaioinHx aHcaiuGjien H3 cerperapoBaHHofi nonHflHcnepcHofi CMecH 
na cum peHTreHonoraomaiomero 3JieMeHTa. HMeeT MecTO to ace OTJiHHHe 
npejuiaraeMoro H3o6peTemiH h ot MaTepHajia-aHanora no ax., CCCP Jfc 834772, b 
KoropoM noJiyneHHe peHTreH03aimnHoro MaTepnajia ocymecrBJineTCH npH flaBJiemra 
150-200 kt/cm 2 . 

25 B MaTepnajie-aHanore no naTemy CII1A Jfe 3194239 b oTjrarae ot 

npeAnaraeMoro H3o6peTeram Hcnojit>3yK>T cnpeccoBamnae Ta6jiencH H3 
npeztBapHTCJiBHO H3MejifcHeHHwx 5KMK (Hcejie30MapraHueBMX KoracpemiH) b 
KanecTBe peHTreHonorjiomaionjero Hano jihhtcjih . Bo3,zieHCTBHe iiaBJiemw Ha 
HanojimrrejiB MaTepnaJia- aHanora no naTemy P.O. Jsfe 2029399 TaioKe npHBOzurr k 

30 HeBO3Mo»cH0CTH caMoopramoamni 3HeprerHHecKHX peHrreHonorjiomaiomHx 
aHcaM6jiefi, KOTopaa HMeeT MecTO b npejpiaraeMOM H3o6pereHHH. TaKHM o6pa30M, 
HcnojiB30BaHHe b KanecTBe MarpHUU oiBepxtziaiomerocJi npn a-moc^epHOM 




WO 99/17303 PCT/RU98/00301 

15 

naBJieHKH no Mem»meH Mepe ojcHoro KOMnoHeHTa hjih komho3huhh Ha ero ocHoae b 
npejuiaraeMOM H3o6pereHHH no cpaBneHmo c MaTepHajiOM-npOTOTHnoM no naTemy 
PO K2 2063074 7. h MaTepnajiaMH- anajioraMH no naTeirraM P<D J&N22029399, 
2077745, 2066491, 2069904 hmcct cymecTBeHHKie otjihtoh b Hacra 

5 4 ) y HKUHOHaJII>HBIX CBOHCTB. 

BfcmojiHeHHe ycnoBHH, npn kotopom o6inaa Macca cerpernposaHHOH 
nomwHcnepcHOH cmwh H3 nacTHix peHireHonorjiomaion^ero Hanojimrrejw 
perjiaMeHTHpoBaHa cooTHomeimeM 

M = (0,05 -0,5) m, 

10 rae : M - o6maa Macca cerperapoBaHHofi nomumcnepcHOH cMecn H3 

nacTHu peHTreHonoraomaiomero Hanojimrrejw; 

m - 3KBHBajieHTuas Macca MarepHana peHxreHonornomaiomero 
HanojmHTejw, paBHax no 3amHTHMM cBoficTBaM Macce M, 

no3BOJiHT bo btopom Bapnairre pemreHonorjiomaiomero MaTepnana b 

15 3aBHCHMOCTH OT KOHKpCTHMX TCXHHHCCKHX yCJIOBHfi H HpH COXpaHeHKH CTCneHH 

ocjia6jieHM pemreHOBCKoro h raMMa- H3JiyneHiw chh3hh> Maccy H3bccthmx 
peinreHonorjionxaiomHX HanoJimrrejieH b 3amnTHBix Marepnajiax ot 2-x no 20-th 
pa3. 

. Ochobhoh 3amaneH npn KOHCTpynpoB shmh 3anmn>i ot peHTreH- h raMMa - 

20 H3Jiy?eHHJI MO>KHO CHHTaTB CffiDKeHHC MaCCtt H TOJUUHHLI 3aHXHTBI. O^HaKO C03flaHHe 

KOMnaKTHOH 3anmTw c yMeHBmeHHOH tojiiuhhoh cjioh bcrct k B03pacTaHHio MaccM 

3amHTHOrO CJIOJI H3-3a HCnOJIKJOBaHHfl H3BCCTHKK TJDKeJIWX HanOJIHHTCJICH H, 

HaoGopoT, coxpaHeHHe creneim ocjia6jieHHH pemreH - h raMMa - rajiyqeHHH npn 
CHHHceHHH iuiothocth MaTepnajia BjieneT 3a co6oh hcoGxootmoctb yBejraHemiH 
25 TOjnnHHH 3aimm»i. B 3TOM 3aKmoHaeTCH ocHOBHoe npoTHBopenne npn co3^aHHH 

3$4>eKTHBHOH KOMnaKTHOH 3amHTM OT pCHTTCH- H raMMa- H3JiyHCHHH, HOCKOJIBKy 

OAHOBpeMeHHoro craDKemix tojiuxkhm h MaccBi peHTreHonorjionxaioniero MaTepnajia 

npaKTHHeCKH HCB03MOHCHO AOCTHHb JUIX H3BCCTHMX, npHMeH^eMMX JJJW 3amHTW, 

peHTreHonorjiomaionmx HanojiHHTejieft. 3to npoTHBopcHHe ipe6yeT 
30 KOMnpoMHccHoro no^xofla k B£i6opy tojuohhei h Maccu 3anpm>i c yneroM ee 

CTOHMOCTH. 
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PaccMOTpHM yry npo6jieMy Ha npHMepe Han6ojiee ynoTpe6HrcjiBHoro 
MaTepnana juia 3amHTU ot raMMa - H3JiyHeHHH - 6eroHa. FLuoTHocTb paanHraaix 
bhaob oGtFmoro nopTJianzicKoro 6eTOHa, coaep>Kamero ueMeirr b suae cBjnyiomero 
h KpeMHesyio rantKy, rpaBiriL KBapueBMH necoK h TOMy noflo6m>ie MHHepaJiBHLie 

5 3 ano jiHHTe jeh , cocTasjweT 2,0 - 2,4 r / cm 3 , a jihhchhuh Koa^^nmieHT ocjia6jieHH£ 
raMMa- H3jiyneHiM cocraBJweT 0,1 1 - 0,13 cm" 1 ( juix 3Heprnfl 1-2 MaB). 3amHTa H3 
GeroHa c Taxofi iuiothoctbio aobojibho rpoM03OKa h nomxRa hmctb 3HaHHTejn>Hyio 
TOjmmHy. Bctoh, coAepacamHH ueMeHT - cBjnyiomee, necoK - 3anojmHTejib h 
rajieHHT - peHTreHonorjiomaiomHH HanojiHHTCjiB b cooTHomeHHH 1: 2: 4 HMeeT 

10 iuiothoctb 4,27 r/cM 3 , a jnnieHHUH Koa^xjwuHeirr ocjiaGjiemui y Hero cocTaBJweT 
0,26 cm* 1 ( xvix 3HcprHH 1,25 MaB ). BeroH, coAepxcanmii ueMeHT-cBjrcyiomee, 
necoK-3anojiHHTejn> h cbhhcu - peHTreHonorjionjaioiijHH nanojimrrejib b 
cooTHOineHHH 1: 2: 4 HMeeT iuiothoctb 5,9 t/cm 3 , a jihhchhbih K03<J>4>HrmeHT 
ocjia6jieHHH y Hero cocTaBJweT 0,38 cm* 1 ( xuw 3HeprnH 1,25 MsB ). 3aimrra ra 

IS 6eTOHa c 3anoJiHHTejieM b bhjxq CBimua ( cbhhuoboh Apo6n ) hjih 
raneHHTa 6onee KOMnaKraa, ho OHa Ha nop^moic aopoxce oSbihhmx 6ctohob. 

Pennrrb npo6jieMy, cBX3aHHyzo c npeoAOJieHHeM npoxHsopenHH npH BbiGope 

TOJUUHHBI H MaCCM 3aiHHTM C yHCTOM ee CTOHMOCTH, HO JlHUTb Ha nOJDHaTHBHOM 

ypoBHe, no3BOJixeT TaKOH peHTreHonorjiomaiomHH HanojunrrejiB, Kaie 6apmr BaS04 
20 ). BapHTOBbm 6eTOH, coaepxcamnii b KanecxBe 3anojmHxejied necox h rpaBHH, a b 
KanecxBe peHxreHonoraomaiomero Hanojirorrejia - 6apHT, HMeeT iuiothoctb 3,0 - 3,6 
t/cm 3 , a JTHHeHHhifi kos^xJjhuhcht ocjiaGjieHHH y Hero cocTaBJiaeT 0,15 - 0,17 cm* 1 
(juix 3HeprHH 1,25 MaB ). OoHaico oSman Macca 3anmTM H3 6apHTOBoro 6eroiia jjjisl 
AaHHOH 3HeprHH raMMa - KsaHTOB ocTaercft 3Ha t nrrejibHOH, hto Bbi3tiBaeT cepi>e3HBie 
25 TpyAHOcro npH coopjOKeHHH 3amHTW, ocoSeHHO 3amHTM TpaHcnopTHtix yCTaHOBOK. 

Eojiee cymecTBeHHo BbnneyKa3aHHoe npOTHBopeHHe npeoflOJieBaerca, Koraa b 
KanecTBe peirrreHonorJiomaiomero HanojiHHTenH Hcnojn>3yioT »cejie30 
MapraHueBwe KOHKpemm, HanpHMep, no naTemy P<X> Jfs 2029399, ho h b 3tom 
cjiynae chtohtb o6njyK> Maccy 3anmTHoro MarepHajia no oTHomeHmo k iobccthlim 
30 MaTepnajiaM bo3Mo»cho He 6ojiee, neM Ha 20 - 45 % . 

B cjiynae xce npeonaraeMoro n3o6peTeHHH perjiaMeHTamui o6mefi Maccu 
cerperHpoBamioH nojnizmcnepcHOH CMecH H3 nacrau peHTreHononnomaiomero 
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HanoHHHTenfl BtmienpHBefleHHbiM cooiHoineHHeM no3BOJUieT b 3&bhchmocth ot 

KOHKpeTHMX TCXHHHOCKHX yCJIOBHH npH COXpHHCHKH CTeneHH OCJia6jieHHH 

peHireHOBCKoro h raMMa- H3JiyneHiw chh3Hti> Maccy h3bccthmx 
peHTreHonorjiomaiomHX HanojuurreneH b 3amHnn>ix MaTepnajiax ot 2-x no 20-th 
5 pa3. 

TexHHnecKHM pe3yjibTaTOM BToporo Bapnairra H3 o 6p qtchhr HBjuercfl 
nojiyneHHe peHTreHonorjiomaiomero MaTepnana c hcbmcokhm nponeHTHWM 
coflep^caHHeM MeTajuiocojxepacamero peHrreHonorjiomaiomero HanojnnrrejiH, 
o6ecneHHBaiomHM 6e3 ' yxymnemiH peHTreHonorjiomaiomHX cbohctb CHHXceime 
10 TOJimHHBi h MaccM pemTeHonoraomaiomero MaTepnana b uenoM. 

B TperbeM Bapnairre peHTreHonorjiomaiomero MaTepnana ncnojraoBaHne b 
KanecTBe HanojimrrejiH cerperapoBaHHOH nyreM nepeMemHBaHHH nojmjmcnepcHofi 
CMecH, BKJuoMaiomeH HacroonBi Merajuia pa3MepoM 10" 9 -10~ 3 m ,( Rax 6luio oimcaHo 

15 Bwme) o6ecneTOBaeT y Hcnojn>3yeMoro peHTreHonorjiomaiomero HanojimrrejiH 
npoHBJieHHe KanecrBeHHo hoboto 3^^eicra - noBbnneHHe ceneHH* B3anMoaeHCTBHa 
pemreHOBCKoro h raMMa- H3JiyqeHHH c BemecTBOM. 

HaHeceHHe cerperapoBaHHOH nojimuicnepcHoft CMecn H3 Hacrau 
peHTreHonorjiomaiomero HocHTeJM Ha npoMOKyroHHufi hochtcjib cnoco6cTByeT 

20 nojiyneHHK) peHTreHonorjiomaiomero MaTepHajia c paBHOMepHBiM pacnpeaeneHHeM 
raaeejioro peHTreHonorjiomaiomero MCTajDiocojiepEeamero HanojniHTejui b 
HMeiomeii 3HaHHTejn>H0 MeHBinyio hjiothoctb , hcm MaTepnaji HanojimrreJiH, 
MaTpHue. 

Pa3MemeHHe nomizmcnepcHOH CMecH, BKjnonaiomeH Hacraubi MeTajuia 
25 pa3MepoM 10" 9 -10* 3 m , b o6i>eMe MaTpimw , BbmojmeHHOH H3 OTBepxtziaiomerocji 
npH amoc^epHOM AaBJiemm no Mem>meH Mepe ojjhoto KOMnoHeirra hjih 
komiio3hhhh Ha ero ocHOBe, HCKjnonaeT (KaK 6buio onncaHO BMme) pa3pymeHne 
o6pa30BaBinHxcH uph nepeMenmBaimH 3HepreTHraecxHX peHTreHonorjiomaiomHX 
aHcaM6nefi ro cerperapoBaHHOH nojmjiHcnepcHOH CMecH Hacnm 
30 peHTreHonorjiomaiomero 3JieMeirra h cnoco6crByeT caMoopraHH3amm 
snepreTHHecKHx peHTreHonorjiomaiomHX aHcaM6jiefi. 



# 
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IS 

B KanecTBe npoMeacyroHHoro hochtcjih b Tpen>eM BapHairre MO^cer 6tm> 
Hcnojn>30BaHa TeKcranbHaa ocHOBa h MHHepanbHoe bojiokho. 

npHBe^eHHoe Btime onHcaHHe BapnairroB pemreHonorjiomaiomero 
MaTepnajia nojxrBepHmaeT bo3mo^choctb ocymecTSJiemix H3o6pereHHX, t.k. npn 
3TOM HcnoJiB3yiOTc« cpeacTBa , H3secTHLie Ha jxary co3aaHHH H3o6percHHH . KpoMe 
Toro noKa3aHO, hto coBOKynHocn, npH3HaKOB, xapaKreproyiomHX cynmocTb 
H3o6percHna, HBJineTCH jtocraTOHHOH win peineHH* nocrraBJieHHOH 3aaa*&i. 

TTpoMbinuienHaH npHMeHHMocTb. 

BfenneormcaHHwe BapnaHTBi H3o6pereHHH HJunocipHpyiOT cjie^yiomHe 
npHMepBi. 

IIpHMep 1. Ha noBepxHOCTB MaTpHUbi b bhjxo KpyneHOH hhth H3 jiaBcaHa 
6bui HaHeceH HanonHHTejib b Bime cerperapoBaHHoft nyreM nepeMenmBamui 
noJiHAHcnepcHofl cmcch H3 nacnm BOjn>4>paMa. JJjm 3Toro hhtb Ha 10 mhh. 
noMemajra b nceBAOOHCHHceHHBm (KHiwmHH) uojx B03aeflcTBHeM naroKa cxcaToro 
B03^yxa cjioh nojmzmcnepcHOH cmcch cjieayiomero 4>paKUHOHHoro cocTasa: 20 
mkm - 15%; 45 mkm - 80%; 500 mkm - okojio 5%; 1000 mkm - 0,01%. 

B 3thx ycjioBHXx npoHcxoflHT cerperaxmx nacrau nyreM hx 
caMoopraHH3auHH bo B3anMOCBH3aHHtie 3HepreTHHecKHe peHTreHonorjiomaiomHe 
ancaM6jiH h npHTSTHBaHHC hx k hhth, b pe3ym>TaTe Hero ohh KaK 6m 
"npHBapHsaiOTCH" k ee noBepxHocra. 06pa6oTaHHan tbkhm o6pa30M hhtb 
npno6peTaeT cBOHCTBa, o6ecneHHBaiomHe aHOManBHoe ocJia6jieHHe peHireHOBCKoro 
H3JiyneHHH. 

flaHHBie 3KcnepHMeHTa: 

OHaMerp hhth - 0,3 mm; 

OTHHa hhth - 3200 mm; 

sec hhth no HaHeceHHH MexaHHHecKOH npHMecn H3 BOJiB&paMa - 0,110 r; 
Bee hhth nocne HaHeceHHH MexamrcecKOH npHMecn H3 BOJH»4>paMa - 0,160 r; 
npoHHocTB hhth jxo HaHeceHHH MexarareecKofi npHMecn H3 BOjn>4>paMa - 47 H, 
nocne HaHeceHHH MexaHmecicofi npHMecH H3 BOJit^paMa - 47 H. 
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IlpH 3TOM MaccoBM KOHuempauHH aHcaM6jieft H3 Hacinn Bojn>$paMa Ha 
noBepxHocni hhth cocTaBHJia 0,0017 t/cm 2 , o6i>eM hhth - 0,22 cm 3 , a ee iuiothoctb b 
ueiioM p = 0,7 r/CM 3 . 

Ilocjie o6jiyHeHaa noJiy^eHHoro o6pa3ua hhth noTOKOM kbehtob c 3HeprneH 
5 60 K3B h 4 )HKCH P OBaHHH pe3yjn>TaTOB Ha peHireHOBCKofi mieHxe 6Buia BBmojmeHa 

flCHCHTOMCTpHa B CpaBHCHHH C CTaJIOHHBIMH CBHHLJOBblMH njiaCTHHKaMH pa3JIHHHOH 

TOJimHHM (cTyneHHaTWH ocna6HTeju> ot 0,5 mm Pb no 0,5 mm Pb c raaroM 0,05 mm 
Pb). B pe3yjn>TaTe ycrraHOBjieHo, *rro peHxreHonorjiomeHHe hhth 3kbhb ajieHTHO 

CBHHUOBOH IUiaCTHHKC TOUmHHOH 0,1 MM HJIH, COOTBeiCTBCHHO, 0,075 MM W, HTO 

10 CBH#eTeJiBCTByeT 06 aHOMaiiBHO bmcokhx peHTreHonorjiomaiomHx cBOHCTBax hhth. 

IlpH 3TOM B COOTBCTCTBHH C <|>OpMyJIOH H306peTeHH5J 

p„ = (0,01 -0,2^, 

roe: p„ - iuiothoctb peHTreHonoraonxaiomero MaTepnana (b aamioM cjiynae 

- hhth) b uejiOM; 

15 p H - hjiothoctb MaTepnajia nacTHU (b HaineM cjiynae - BOJiB<j>paMa) 

peHTreHonorJioniaiOHiero HanojiHHTejia, 

HMeeM: Pi/Ph^ 0,7/19,3 = 0,036. 

nojiyneHHoe 3HaneHHe OTHOinerora p H / p H yiuiaaBiBaeTCH b wana30H (0,01 

- 0,2) coraacHO <J>opMyjie H3o6peTeHHH. 

20 IIpHMep 2. Ha Marpime b BHfle TeKcnuiBHoro MaTepnana (naJiBTOBtra apan) 

TomnHHOH 0,4 cm 6luih 3a^HKCHpoBaHu cerpernpoBaHHtie nojiwmcnepcHBie 
nacTHUH BOHB^paMa pa3MepOM 10" 9 - 10" 3 m. Cerperaumo h <J>HKcamno nacnm 
BOJiB^paMa Ha tckcthjibhoh MaTpHue ocymecTBjisjm MeronoM ocaxgjeHH* H3 
rKuxpo30JM b ycjiOBHHx HenpepuBHoro nepeMentHBaHHS nocjiejmero b TeneHHe 15 

25 MHHyr. 3aTeM o6pa3eij BBicymnsaJiH npH KOMHainoH TCMnepaiype b Teneime cyrox. 
nocjie^yiomHH pemreHorpa(|>HHecKHH kohtpojib (aHepnw KBaHTOB - 60K3B) 
noKa3aji, hto peH*rreH03amnTHBie CBOHcraa nonyneHHoro o6pa3ua cooTBercTByioT 

TaKHM £Ce CBOHCTBaM, K3K H CBHHuOBa^ TUiaCTHHa TOJimHHOH 0,015 CM. 3X0T ypOBCHL 

3amHTBi CBHfleTejiBCTByeT 06 aHOManBHo blicokom ocna6jieHHH noTOKa 
30 peHrreHOBCKoro mjiy^emw, t.k. yKa&HHBm yposeHB 3amm>i npH HcnojnaoBaHHH 
o6biHHtix HecerpernpoBaHHBix nacrrau HanojiHHTejra Tpe6yeT HaHeceHHH Ha MaTpimy 
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100% BOJn>4>paMa no Macce (a He 53% , Kax b HaineM cjiynae). JJeficxBHTejiLHO, 
corjiacHo H3o6peTeHHK) ajih paccMaTpHBaeMoro npHMepa npn TOJimHHe o6pa3ua H3 
TCKCTHJi&Horo MaTepnajia (najiBTosoro apana), paBHoft 0,4 cm h Macce o6pa3ua 
pa3MepoM lxl cm 2 , paBHofl 0,216 r Macca peHTreHonorjiomaiomero HanojiHHTejra 

5 cocTaBHJia 0,116 r, T.e. 53% ot o6meH Maccbi o6pa3ua. Ilpn 3tom mioiHOCTb 
peHTreHonorjiomaiomero MaTepnajia b uejiOM cocxasHJia: 

p M = 0,216/ 1x1x0,4 = 0,54 t/cm 3 , 
a 3KBHBaneHTHaH no peHTreHonorjiomaiomHM CBOHCTBaM Macca Boni>(|)paMa H3 
HecerperHposaHHwx nacnm cocrraBjiaeT: 

10 0,015 x 0,75 x 19,3 = 0,217 r, 

T.e. 100% ot Maccti o6pa3ua H3 TeKcrajiBHoro MaTepnajia. 

OxciOAa oneBuzmo, hto cooTHomemie p M / p H = 0,54 / 19,3 = 0,0279 
cooTseTCTByeT 3aaBjraeMOMy jmana30Hy. 

IIpHMep 3. B MaTpmjy b BHfle mapHHpHoit pC3HHBi MapKH Ap - 24 , 

15 HMeiomeii cjiejoroimm cocTaB: C - 84,73%; H - 9,12%; S - 1,63%; N - 0,58%; Zn 
- 2,27%; O2 - 1,69% h o6^eM 100 cm 3 6lui BBeaeH pemreHonorjiomaiomHS 
HanojiHHTejiB b sime noJiHjmcnepcHMx nacTHU BOJiB^paMa pa3MepoM 10" 9 - 10" 3 m b 
KOjmnecTBe 12% no Macce. Hacrama BOJiL^pawa b cociaBe cwpoii pe3HHti b 
TeneHHe 8 nacoB nooBepranacB cerperaiiHH nyreM nepeMeinHBamra b Mmccepe. B 

20 pe3ynBTaTe 6tuia ocymecTBJieHa caMOopraHH3aipm nacnm b cncTeMy 
3HepronorjiomaiomHX aHcaMGjieii. 

Ilocjie 3Toro cupan pe3HHa c peHxreHonorjiomaioiimM HanonHHTejieM 6mia 
no^BeprHyra ByjncainmimH 6e3 B03achctbhh aaBJieHH*. nocjie^yiomnfi 
peHTreHorpa^HnecKHH Koinpojn, (3Hepnw kbshtob 60 K3B) noKa3an, to> 

25 peHTreH03an^HTHBie CBOHCTBa nojiyneHHoro o6pa3ua pe3HHti tojuuhhoh 3 mm 
o6nanaK>T TaKHMH ace 3amnTuuMH CBOHCTBaMH , KaK h CBHHeu TorammoH 0,1 1 
mm. 3tot ypoBeHL 3axmm>i CBnaeTejn>cTByeT 06 aHOMan&Ho blicokom ocjiaGjiemm 
noroKa peHTreHOBCKoro HSJiyneHHs , raic khk yKasanKKH ypcseKB 3anmn>i upa 
Hcnojn>30saHHH HecerpernpoBaHHLix nacrau HanomnrrejiH ipe6yeT bbqjxchrr b 

30 MaTpm^y 0,16 r BOjiB^paMa, T.e. 34% no Macce ( a He 12%, KaK b HameM cjiyroe ). 

TaKHM o6pa30M, iwi paccMaTpHBaeMoro npHMepa ( Tojnmma o6pa3ija 
pe3HHBi - 5 = 0,3 cm; iijiothoctb - p= 1,56 t/cm 3 ; Macca o6pa3ua pe3HHW pa3MepOM 
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1x1 cm cocraBJbieT 0,468 r; o6man Macca nomizmcnepcHBix lacraix 
peHxreHonorjiomaiomero HanomnrrejiH, T.e. 12 % ot MaccBi o6pa3ija pe3HHU, - 
M=0,056 r ) 3KBHBaneHTHaa Macca peHrreHonbrjiomaiomero HanojunrrejiH , paBHas 
no 3amHTHBiM cbohctb3m Macce M, paBHa m = 0,16 r ( 34% ot MaccBi o6pa3ua 

pe3HHBl). 

Orciojia ohcbhjjho, hto cooTHOineime M/m = 0,056 / 0,16 = 0,35 bxo/utt b 
3axBJifleMBm b 4>opMyjie H3o6peTeHra onana30H (0,05 - 0,5 ), hto yMem>inaeT pacxoA 
HanojiHHTejw, CHiDKaeT Maccy 3amHTHoro MaTepnajia b uejiOM h yMem>maeT 3aTpaxti 
Ha ero npoH3BoacTBO. 

ITpHMcp 4, B MaTprajy b Brae anoKCHAHOH rpymroBKH MapKH 311-0010 
(TOCT 28379-89) 6bdi bbc^ch HanoJiHHTeJiB b BHfle cynepTomcoro 6a3ajiBTOBoro 
BOJiOKHa TK-4, Ha kotopom 6tuia 3a4>HKCHpoBana cerperHposaHHas nyreM 
nepeMentHBaHHH b mapoBOH $ap(J)opoBOH mcjibhhuc namizjHcnepcHafl cmccb H3 
nacnm BOjn»4>paMa pa3MepoM 10* 9 - 10" 3 m. CooxHomeHHc MaccBi 6a3ajo»TOBoro 
BOJiOKHa k Macce BOjn>4>paMa cocraBJuuio 1:3. Snoxcuzmyio rpyHTOBKy mnaTejieM 
TtuaTejiBHo nepeMeimiBajiH c nogroTOBJieHHBiM 6a3am>TOBBiM bojiokhom, npH 3TOM 
cooTHomeHHe MaccBi rpyHTOBKH k Macce BOJiOKHa cocraBjuuio 9:1. Ilocjie 
nepeMeinHBamia h nojiynemiH o^hopootoh MaccBi rpyHTOBKy HaHOCHjra pobhbim 
cjioeM na nosepxHOCTB KapTOHHBix iuiacTHH h nocjie OTBepxgjeHHji b Teneime cyroK 
noABeprajiH TecTHpoBaHmo. PeHTreHorpa<J>HHecKHH kohtpojib o6pa3UOB (aHeprra 
KsaHTOB - 60 K3B) noica3aji, wro npH TOJiumne cjioh rpyHTOBKH, paBHOM 2,06 mm ee 

3amHTHBie CBOHCTBa 3KBHBaJieHTHBI 0,08 MM Pb, HTO CBJifleTejIBCTByeT 06 aHOMaJIBHO 

bbicokom ocjiaGjieHHH noToxa peKTreHOBCKoro mjiyneimx, t.k. yKa3aHHUH ypoBeHB 
3amaTBi npn Hcnom>30BaHHH HecerperapoBaHHBix qacnm Hanojnmrejifl Tpe6yeT 
BBe^eHM b snoKCHAHyio MaTpinjy 38% BOjn»$paMa no Macce (a He 7,5% , KaK b 
HaineM cjiy^ae). 

B paccMaxpHBaeMOM npHMepe (5=2,06 mm; p=l,46 t/cm 3 ) Macca o6pa3ija 
rpyHTOBKH pasMepoM 1x1 cm 2 cocrasjiseT 0,3 r. 05mas Macca npoMexcyro^Horo 

HOCHTCJ1H C 3a^HKCHpOBaHHBIMH Ha HeM HaCTHUaMH BOJIB(|)paMa cocraBjiHer 0,03 r 

(10% ot MaccBi o6pa3ua). ripn stom Macca BOJiB$paMa cocraBJiser 3/4 ot MaccBi 
Hanojunrrejix, T.e. 0,0225 r, hto cocTasjweT 7,5% ot Maccu o6pa3ua b uenoM. Ilpn 
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3TOM MaCCa BOJIB^paMa, 3KBHBaJieHTHaH CBHHIXy TOJUUHHOH 0,08 MM, COCTaBJIHeT r 

0,008 x 0,75 x 19,3 = 0,1 158 r, hto cooTBercTByeT 38,6% ot MaccBi o6pa3i*a. 

IXpHMep 5. B MaipHi^y b bhac cyxoro rraca 6buio bbchcho 5% no Macce 
npoMe^cyroHHoro hochtcjm b BHfle H3Mejn>neHHBix nrranejiBHBix bojiokoh (otxoaw 

5 KaMBOJIBHOCyKOHHOrO npOH3BOACTBa), Ha KOTOpMX 6WJIH 3a^HKCHpOBaHM 

cerperHposaHHBie nyreM hhtchchbhofo nepeMenraBaHiw b nceBBOOxeHaceHHOM cjioe 
b TeneHHe 20 mhhjtt nommHcnepcHbie HacTHuw BOjn>$paMa pa3MepoM 10" 9 - 10 3 
m. CooTHOineHHe Maccti nrranejibHtix bojiokoh k Macce BOjiL^paMa cocrraBJULno 1:3. 
TIoiiroTOBjieHHyK) TaKHM o6pa30M CMect TmaTejitHO nepeMeinHBajm no nojiyHemra 
10 onHopo,ziHOH ranco-BOJioKHHCTOH MaccBi, nocjie Hero b Hee no6aBJuum BOjjy, cHOBa 
TmaTejibHO nepeMeinnsajiH h c nojiyqeHHOH >khakoh 4>a3Bi OTJiHBanH o6pa3m>i 

pa3MepOM lxl CM 2 H TOJimHHOH 1 CM. IlOCJie BMCMXaHHH H OTBep^CAeHHH o6pa3uoB 

hx nonBeprara TecrapoBaHHio (3Heprra KBairroB - 60 K3B). PeHTreHorpa^HHecKHfi 
KOHTpoju> c nocjie^yiomHM cpaBHeHHeM co CTyneHHaraM cbhhuobmm ocjia6HTeneM 

15 noxa3aji, hto nojiy^eHHBie o6pa3m>i o6jiaaaioT TaKHM h ace 3amimn>iMH cbohctb smh, 
KaK h nnacTHHa cBHHua TOJinmHofl 0,04 cm. 3tot ypoBem, 3aiium>i cBimerejiBCTByeT 
06 aHOManBHO blicokom ocjia6jiemm peHTreHOBCKoro loJiyHemw, t.k. Taxofl »ce 
ypoBeHB 3amHTM MOHceT 6mtb nocTHTHyr npn HcnojiB30BaHHH HecerpernpoBaHHBix 
Hacrrm HanojiHHTejm jihihb npn coaepxcaHHH nacrou BOJn>$paMa no Macce - 26,32% 

20 (a He 3,75%, KaK b nameM cjiynae). JJjix paccMaipHBaeMoro npHMepa (Tojnmma 
o6pa3ua H3 ranca - 1 cm, iijiothoctb o6pa3ua • 1,32 t/cm 3 ) Macca o6pa3ixa cocrraBJweT 
1,32 r. ITpH 3tom MaccoBaa jxojisi BOJiB^paMOBbix Hacrau b o6pa3ue cocTaBjiaeT* 

1,32 x 0,05 x 0,75 - 0,0495 r, 
T.e. 3,75% ot o6mefl Maccu o6pa3ua. B to ace BpeMH Macca BOjn>$paMa, 

25 sKBHBajieHTHM Macce cBHHua TojimHHOH 0,04 cm (no pe3yjn>TaTaM 
peHTreHorpa4)HHecKoro kohtpojw) paBHa 
0,04 x 0,75 x 19,3 = 0,347 r, 
qro cooTBercTByeT 26,32% ot Maccu oGpasua. 

30 IlpHBejieHHbie BBime npHMepbi KOHxpeTHBix peHTreHonorjiomaionmx MaTepnanoB 
(b apHaHTti) h cnoco6bi ero nojiyHerow cb PtucTejiL ctbjtot o npOMumneHHoit 

npHMCHHMOCTH MaTepHajIOB B yK33aHHOH 06jiaCTH TeXHHKH. 
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OOPMYJIA H30BPETEHHJI 

1. PeHxreHonorjiomaiomHH MaTepnaji, BKjnonaiomHH MaTpHuy c 
5 3a(J)HKCHpoBaHHbiM peHTreHononnoinaiomHM MeTaJinocoAepacaiuHM HanoJiHHTeneM b 

BHAe AHcnepcHBix Hacrau, oTjiHMaiomHHCH tcm, hto b KanecrBe HanOJIHHTeJW 
Hcnojn>3yK>T cerperapoBaHHyio nyreM nepeMeniHBaHHJi noJiHAHcnepcHyio CMecB, 
BKJUOHaioiijyio Hacnmbi MeTajma pa3MepoM 10* 9 - 10' 3 m, a b KanecTBe MaTpnixBi 

HCnOJIb3yK>T TeKCTMJIBHyK) OCHOBy, npH 3TOM HaCTHUbl 3a4>HKCHpOBaHbI Ha 

10 noBepxHocra nocjieOTeii, a itjiothoctb peHTreHonorjiomaiomero MaTepnajia b uejioM 
npH OAHHaKOBBix ero peHTreHonoraomaioiimx cBOHcraax c MaTepnajioM nacTHu 
peHTreHonorjiomaiomero HanojiHHTejiH peraaMeHTHpoBaHa cooTHOiueHHeM 
p H = (0,01 - 0,20) p H , 

rae: p„ - iijiothoctb peHTreHonorjiomaiomero Maxepnajia b uejioM; 
15 p H - iijiothoctb MaTepHajia Hacnm peHTreHonorjiomaiomero h ano JiHHTeira . 

2. PeHTreHonorJiomaiomHH MaTepHan, BKjnonaiomHH MaTpnixy c 
3a(^HKCHpoBaHHBiM peH-rreHonorjiomaiomHM MeTajuiocoaepacainHM HanojmirrejieM b 
BHwe AHcnepcHbix nacnm, oTJiMHaioumHca TeM, hto b KanecTBe HanojiHHTejiH 
Hcnojn>3yK)T cerperHpoBaHHyio nyreM nepeMeuiHBaHHH nojiHAHcnepcHyio CMecB, 

20 BKJnonaiomyK) HacrauBi MeTajma pa3MepoM 10" 9 - 10~ 3 m, oxBaneHHBix o6i>eMOM 
MaTpnuBi, BBinojiHeHHOH H3 OTsepacAaiomerocji npH amoc^epHOM aaBjieHHH no 
MeHBUiefi Mepe OAHoro KOMnoHeHTa hjeh komiio3hhhh Ha ero ocHOBe, a o6maa Macca 
cerpernpoBaHHOH nojmzmcnepcHOH cMecn H3 nacnm peHTreHonorjiomaiomero 
HanojiHHTejiH peraaMeHTHpoBaHa cooraoraeHHeM: 

25 M = (0,05 ^ 0,5) m, 

TOe: M - o6man Macca cerpernpoBaHHOH nojiHAHcnepCHOH CMecn H3 Hacrau 
peHTreHonorjiomaiomero h ano jihhtcjm \ 

m - 3KBHBajieHTHas Macca Marepnajia peHTreHonorjiomaiomero 
HanojiHHTeJia, paBHa* no 3 sluhthbim cbohctb3m Macce M. 

30 3. PeHTreHonorJiomaiomHH MaTepHaji, BKmonajornHH MaTpmjy c 

3a4>HKCHpoBaHHBiM peHTreHonorjiomaiomHM MerajuiocoAepxcanmM HanojiHHTejieM b 

BHfle flHCnepCHBDC HaCTHU, OTJIHHaiOmHHCa TCM, HTO B KanecTBe HanojiHHTejiH 
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Hcnojn>3yiOT cerperapoBaHHyio nyreM nepeMeinHBaHna nojnatzmcnepcHyio CMect, 
BKJnoHaiomyK) nacTHUw MeTajuia pa3MepoM 10* 9 - 10" 3 m, 3a(|)HKCHpoBaHHbix Ha 
npoMe^cyTOHHOM HocHTene, oxBanemioM o6i>eMOM MaipHUfci, BbinojmeHHOH H3 
OTBepng^aiomerocH npn aTMOC^epHOM aaBJieHHH no MeHBmen Mepe ojmoro 
KOMnoHeirra hjih komjio3huhh Ha ero ochobc 

4. PeHTreHonorjiomaiomHH MaTepHan no n.3, OTJiHHaiomHHCfl TeM, hto b 
KanecTBe npoMeacyTOHHoro hochtcjih HcnojiL3yiOT TCKCTmiBHyio ocHOBy. 

5. PeHTreHonorjioniaioiuHH MaTepHaji no n.3, oTiniHaionmHCH TeM, hto b 
KanecTBe npoMe^cyroHHoro hochtcjm Hcnojib3yioT MHHepajn>Hoe bojiokho. 
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npHopHTcra h uphbchchhmm /ma hohhmbhhb h33o6pctchhs 

"X" aokym eHT, HMCiomHH HaHOcjiee 6jra3xoe OTHOiueHHC k npeAMCTy 
noHCxa, nopoiaiUHH HOBH3Hy h H3o6pcraTCJiLcicH h ypoBCHi, 

"Y" AOKYMeHT, nopoMauiHH H3o6pcTaTejii,CKHH ypoBCHk b cone- 

TaHHH C OAHHM HJIH HeCKOJXfcKHMH AOKYM CHTaMH TOH 3KC 

KaTeropHH 

"&." AOKyMCHT, flBJlfllOlUHHCfl Jl BTCHTOM -aH AJIOrOM 


flaTa AeHCTBHTejibHoro 3aBepuieHH5i MomynapOAHoro noHCica 
03 oktoGph 1998 (03.10.98) 


flara ompaBXH HacToamero oTHera o MexAynapOAHOM 
noHoce 16ACKa6pa 1998 (16.12.98) 


HaHMCHOBaiwc h aapcc MeatnyHapOAHoro noncxoBoro op ran a; 
OeAepajibHbiH hhcthtyt npoM hi inn eH hoh 

C06CTBeHHOCTH 

Pocchh, 121858, Mockbsl, EepexxoBCKaa Ha6., 30-1 
d>ajcc: 243-3337, Tejieraiin: 114818 IlOflAHA 


YnojiHOMcraeHHoe ahuo: 

ATpHTOpflH 

TeAwjxm rfc (095)240-5888 



OopMa PCT/ISA/210 (BropoH ahct) (HKWib 1992) 



